Background
==========

Active surveillance is a strategy of management of a patient with low-risk prostate cancer based on monitoring of the disease and results in treatment only if disease progression is confirmed \[[@b1-medscimonit-26-e920252]\]. Alternative management following a diagnosis of prostate cancer includes radiotherapy (external or brachytherapy), and ablative therapies of the tumor foci, including cryotherapy, high-intensity focused ultrasound (HIFU), irreversible electroporation (IRE), and surgical removal of the whole prostate and seminal vesicles (radical prostatectomy). There are several protocols used to determine whether the patient is a good candidate for active surveillance ([Tables 1](#t1-medscimonit-26-e920252){ref-type="table"}, [2](#t2-medscimonit-26-e920252){ref-type="table"}), none of which currently incorporate multiparametric magnetic resonance imaging (MRI) of the prostate gland.

Active surveillance may help to resolve the problem of overtreatment of low-risk prostate cancer. Also, the implementation of multiparametric MRI can reduce the number of prostate biopsies and refine the early identification of occult higher-risk disease as well as reduce the number of diagnostic biopsies in low-risk patients with lesions in the anterior prostate \[[@b2-medscimonit-26-e920252]\]. The selection of candidates for active surveillance and disease re-classification during active surveillance using imaging of the prostate gland would be beneficial and increase diagnostic accuracy and improve patient management. Therefore, there is a need for additional clinical studies regarding the role of MRI in active surveillance programs. This review aims to present the current status of the use of multiparametric MRI in active surveillance of prostate cancer and to discuss future perspectives, supported by recent literature.

The Epidemiology of Prostate Cancer in the Context of Active Surveillance
=========================================================================

The widespread use of screening for prostate cancer using the measurement of serum PSA levels has resulted in the increased treatment of cases of low-risk cancer of low grade, estimated as between 25--50% of newly diagnosed cases \[[@b3-medscimonit-26-e920252]\]. The high prevalence of incidental and asymptomatic prostate cancer found at autopsy has resulted in concerns regarding the need for treatment for all men diagnosed with prostate cancer \[[@b4-medscimonit-26-e920252],[@b5-medscimonit-26-e920252]\].

However, there are no diagnostic or prognostic biomarkers that distinguish between indolent and aggressive tumors. Therefore, the prediction of tumor aggression and patient prognosis may require mathematical modeling.

The Concept of Active Surveillance for Prostate Cancer
======================================================

Active surveillance in prostate cancer is a strategy of the management of patients with low-risk prostate cancer based on monitoring the disease. Active surveillance aims to undertake treatment if disease progression is confirmed. This approach is different from watchful waiting, which results in palliative treatment if malignancy progresses ([Table 1](#t1-medscimonit-26-e920252){ref-type="table"}). The intentional delay of the intervention in cases of clinically indolent tumors reduces the rate of overdiagnosis and overtreatment ([Table 1](#t1-medscimonit-26-e920252){ref-type="table"}).

The evaluation of several factors is required to determine whether active surveillance is suitable management for the patient. The clinical factors that require evaluation include the general clinical condition, life expectancy, possible treatment side effects, disease characteristics, and the wishes of the patient. However, current clinical assessments do not routinely involve imaging of the prostate gland imaging, for the localization of 12-core prostate biopsies, which has been reported to have an accuracy of less than 75% for identifying indolent cancer \[[@b6-medscimonit-26-e920252],[@b7-medscimonit-26-e920252]\].

Patient Selection and Follow-Up Protocols in Active Surveillance for Prostate Cancer
====================================================================================

Several protocols for active surveillance of prostate cancer have been proposed, and are summarized in [Table 2](#t2-medscimonit-26-e920252){ref-type="table"} \[[@b8-medscimonit-26-e920252]--[@b10-medscimonit-26-e920252]\]. The National Comprehensive Cancer Network (NCCN) \[[@b11-medscimonit-26-e920252]\] have recommended the use of active surveillance in men with very low-risk prostate cancer. Very low-risk prostate cancer is defined as stage T1c, a Gleason score of ≤6, \<3/12 positive biopsy cores, ≤50% cancer in each core biopsy, a PSA \<10 ng/ml, and life expectancy \>20 years \[[@b11-medscimonit-26-e920252]\]. The inclusion criteria of the European Association of Urology (EAU) for low-risk prostate cancer are similar and include stage T1--T2, a Gleason score of ≤6, ≤3/12 positive biopsy cores, \<50% cancer in each core biopsy, and a PSA \<10 ng/ml \[[@b12-medscimonit-26-e920252]\].

The NCCN follow-up protocol recommends a PSA measurement every six months (unless there is an earlier clinical indication), digital rectal examination every 12 months (unless there is an earlier clinical indication), re-biopsy every 12 months (unless there is an earlier clinical indication) \[[@b11-medscimonit-26-e920252]\]. The criteria that indicate cancer progression include increasing PSA (≥10 ng/ml) and an increase in Gleason score to ≥7 on repeat biopsy, which do not include imaging findings ([Table 2](#t2-medscimonit-26-e920252){ref-type="table"}) \[[@b11-medscimonit-26-e920252].[@b12-medscimonit-26-e920252]\].

The benefits of active surveillance include avoidance of unnecessary treatment, including radical prostatectomy, which preserves the quality of life and reduces healthcare costs. The disadvantages of active surveillance include the risk of missing the optimal time to start definitive treatment, as well as the risk of tumor progression or metastasis before treatment. Also, if the tumor becomes more aggressive during surveillance, treatment will become more difficult.

Patients who have a diagnosis of prostate cancer may suffer from anxiety from the knowledge that they have cancer, which may impair their quality of life. A diagnosis of low-risk prostate cancer that is not likely to cause patient mortality may not be beneficial to the patient. According to the current protocols, there is also the need for repeat digital rectal examination and biopsies, which cause not also discomfort but also increase the risk of infections. Also, the natural history of untreated low-risk prostate cancer remains poorly understood.

The establishment of the role of imaging for early prostate cancer and the timing of repeat imaging studies remain to be accepted in clinical practice. The heterogeneity of inclusion criteria for active surveillance of patients, the definition of clinically significant disease, and agreement about what should be understood as radiologic progression are the main issues that affect the potential impact of magnetic resonance imaging (MRI) on active surveillance protocols \[[@b13-medscimonit-26-e920252]\].

The Role of Multiparametric MRI in Active Surveillance of Prostate Cancer
=========================================================================

Multiparametric MRI enables prostate cancer detection, its localization, and further characterization in terms of tumor size and stage \[[@b13-medscimonit-26-e920252]--[@b19-medscimonit-26-e920252]\]. Multiparametric MRI may be useful in two stages of the active surveillance protocol, as the baseline examination at patient enrolment \[[@b14-medscimonit-26-e920252]--[@b19-medscimonit-26-e920252]\], and an alternative to follow-up prostate biopsy during the active surveillance program.

The 2019 update of the Prostate Imaging Reporting and Data System (PI-RADS) version 2.1 \[[@b20-medscimonit-26-e920252]\] diagnostic protocol incorporates T2-weighted MRI in the axial plane and at least one perpendicular plane, diffusion-weighted images (DWI\] with ADC maps, and dynamic contrast-enhanced (DCE) images ([Table 3](#t3-medscimonit-26-e920252){ref-type="table"}). However, biparametric MRI that includes T2-weighted, DWI, and ADC maps, without DCE imaging, is an accepted method. However, there are no specific recommendations for the use of biparametric MRI in active surveillance for prostate cancer.

Multiparametric MRI is still preferred in men, where the balance between under-diagnosis and overdiagnosis favors the clinical priority of not missing significant cancer \[[@b21-medscimonit-26-e920252]\]. These patients include men with prior negative biopsies with unexplained raised PSA values, and those undergoing active surveillance who are being evaluated increased PSA levels or a change in clinicopathologic status. Recent studies have shown that confirmative multiparametric MRI following biparametric MRI could detect an increase in Gleason grade ≥2 prostate cancer lesions missed by biparametric MRI in 4% of patients, although this did not reach statistical significance \[[@b22-medscimonit-26-e920252],[@b23-medscimonit-26-e920252]\]. Also, biparametric MRI was shown to have a similar diagnostic performance to multiparametric MRI, which supports its use as an alternative to the standard protocol for the detection of extraprostatic extension \[[@b22-medscimonit-26-e920252],[@b23-medscimonit-26-e920252]\].

Diffusion-weighted MR imaging (DWI) has been the main sequence for tumor imaging in the peripheral zone of the prostate gland, and T2-weighted imaging is t main sequence for tumors in the transitional zone \[[@b24-medscimonit-26-e920252]\]. DWI detects the random movement of protons in the interstitial space. Water molecules, which are the main source of protons in the body, move freely in the normal tissue. Tumors, included prostate cancer, consist of densely packed cells and an abundance of cell membranes with restricted diffusion of water \[[@b20-medscimonit-26-e920252],[@b21-medscimonit-26-e920252]\].

[Figure 1A--1E](#f1-medscimonit-26-e920252){ref-type="fig"} show T1-weighted MRI images of the prostate gland that contains an anterior tumor, shown as an isointense area. In this example, the tumor involves the anterior fibromuscular stroma (AFMS). [Figure 2A--2E](#f2-medscimonit-26-e920252){ref-type="fig"} show an anterior prostate carcinoma involving the AFMS, which is isointense on T1-weighted imaging, hypointense on T2-weighted imaging, hyperintense on DWI, and hypointense on the apparent diffusion coefficient (ADC) map. Previous studies have shown that a decreased ADC value when compared with previous MRI findings, indicates aggressive transformation ([Table 3](#t3-medscimonit-26-e920252){ref-type="table"}) \[[@b25-medscimonit-26-e920252]--[@b32-medscimonit-26-e920252]\].

A non-significant or low-risk prostate carcinoma has a tumor volume \<0.5 cm^3^, a Gleason score ≤3+3=6 without a Gleason pattern of 4 or 5 \[[@b11-medscimonit-26-e920252],[@b12-medscimonit-26-e920252],[@b25-medscimonit-26-e920252]\]. Currently, low-risk prostate carcinoma can only be confirmed based on the histological assessment of the prostatectomy specimen, often using large whole-mount tissue sections \[[@b25-medscimonit-26-e920252]\]. The standard preoperative assessment based on digital rectal examination, measurement of PSA) level, and repeat prostate biopsy have significant limitations, which cause reclassification in many cancers within two years in up to 20--30% of patients \[[@b25-medscimonit-26-e920252],[@b26-medscimonit-26-e920252]\].

The combined use of MRI findings, clinical data, and biopsy results in active surveillance enrolment has been previously proposed, as early as 2010 \[[@b26-medscimonit-26-e920252]\]. According to previous studies, MRI-based models showed better results than clinical models (P\<0,05) \[[@b26-medscimonit-26-e920252],[@b27-medscimonit-26-e920252],[@b33-medscimonit-26-e920252]\]. According to the current guidelines from the European Association of Urology (EAU) regarding men already on active surveillance and the treatment of patients with low-risk disease who qualified for active surveillance, there is a recommendation to perform multiparametric MRI before a confirmatory biopsy, if not done before the first biopsy \[[@b12-medscimonit-26-e920252]\].

Most of the occurrences of reclassification of prostate tumors are caused by under-sampling at first biopsy rather than the progression of an indolent tumor \[[@b28-medscimonit-26-e920252]\]. This finding indicates that the results of routine serial biopsies may be misleading. Therefore, there is a need for a method to reduce the risk of underestimation by targeting the biopsy needle to the most significant area of the prostate tumor. Targeting the biopsy needle on the index lesion corresponding with the most significant area in the prostate cancer visualized by the initial anatomical and functional imaging reduces the risk of underestimation of the stage of the prostate cancer.

One of the main disadvantages of serial biopsies is anterior prostate cancer underdiagnosis, which is a cause of reclassification of in 25% of patients undergoing active surveillance after two years \[[@b29-medscimonit-26-e920252],[@b30-medscimonit-26-e920252]\]. The 95% negative predictive value of multiparametric prostate MRI highlights the opportunity to avoid repeat biopsies for active surveillance and monitoring.

The Identification of Significant Prostate Cancer
=================================================

MRI shows a high degree of accuracy for the identification of significant prostate cancer, defined as a lesion \>0.5 cm^3^, a combined Gleason score ≥7, and/or showing features of extraprostatic extension \[[@b11-medscimonit-26-e920252],[@b12-medscimonit-26-e920252]\]. In 2009, Puech et al. showed that the histopathology of whole-mount prostatectomy specimens had a sensitivity and specificity of 86% and 94%, respectively \[[@b31-medscimonit-26-e920252]\]. In the same study, the mean volume of cancer tissue on MRI was 2.44 cm^3^ (range, 0.02--14.5 cm^3^), and the negative predictive value was 95% \[[@b31-medscimonit-26-e920252]\]. The findings from this study support the value of MRI for the detection of prostate cancer.

Studies have shown that MRI-guided prostate biopsy detects a further 52% of tumors in patients with prior negative serial biopsies \[[@b32-medscimonit-26-e920252],[@b33-medscimonit-26-e920252]\]. MR-transrectal ultrasound (MR-TRUS) image fusion targeted biopsy can identify more cancers per core than serial transrectal ultrasound (TRUS)-guided biopsy, regardless of the location of the lesion (anterior or posterior).

The inadequate sampling of prostate tumors on serial biopsy is a reason for incorrect grading in between 23--25% of cases \[[@b33-medscimonit-26-e920252],[@b34-medscimonit-26-e920252]\]. Multiparametric MRI provides data on the tumor volume and location and also on grade or behavior according to the Gleason score. Studies have identified a correlation between the apparent diffusion coefficient (ADC) values, and the histological Gleason grade \[[@b34-medscimonit-26-e920252],[@b35-medscimonit-26-e920252]\]. Lower ADC values and a higher signal on DWI correspond with the more dense structure of less differentiated cancers \[[@b36-medscimonit-26-e920252]--[@b38-medscimonit-26-e920252]\]. This inverse relationship between the Gleason score and the ADC value was found for prostate cancers in the peripheral zone (PZ).

DWI imaging has resulted in the ability to distinguish between low-grade, intermediate-grade, and high-grade prostate cancer \[[@b39-medscimonit-26-e920252]\]. Also, the baseline ADC value is an independent predictor for unfavorable findings of control biopsy and time to radical prostatectomy. \[[@b37-medscimonit-26-e920252],[@b40-medscimonit-26-e920252]\]

MRI is a useful tool for enrolling patients for active surveillance programs as well as a monitoring method for patients already under active surveillance. Patients under active surveillance who have a suspicion of malignancy on multiparametric MRI have an increased risk of the upgrading of the Gleason score when compared with patients who did not have imaging findings \[[@b41-medscimonit-26-e920252],[@b42-medscimonit-26-e920252]\]. In 2012, Vargas et al. showed that the diagnosis of low-risk prostate cancer based on MRI had a negative predictive value of between 0.96 to 1.0 for upgrading, which means that these patients could have avoided repeat biopsy \[[@b42-medscimonit-26-e920252]\]. For lesions deemed high risk for significant prostate cancer, the positive predictive value was between 0.87 and 0.98, which means that, in these cases, repeat biopsy was strongly recommended \[[@b42-medscimonit-26-e920252]\].

The Limitations of Current Active Surveillance strategies for Prostate Cancer
=============================================================================

Currently, patients who are candidates for active surveillance undergo an unguided transrectal prostate biopsy of between 10--12 transrectal needle biopsies. This approach results in an underestimation of cancer grade in 30% of cases, and an underestimation of the burden of cancer in 50% of patients diagnosed with low-risk malignancy \[[@b43-medscimonit-26-e920252]\]. Systematic errors in non-guided prostate biopsies are due to selective posterior zone sampling and inadequate transition and anterior zone biopsy \[[@b44-medscimonit-26-e920252]\]. Random errors occur because of the lack of awareness of the operator to the location of the tumor. The main strength of multiparametric MRI for active surveillance, regardless of the method of subsequent fusion of the images, is the use of targeting biopsies \[[@b45-medscimonit-26-e920252]\]. Therefore, a concept of MRI-targeted biopsy is a method of choice in active surveillance qualification \[[@b46-medscimonit-26-e920252]\]. MRI-targeted prostate biopsy in active surveillance is an alternative to repetitive biopsy sampling, and the use of three-dimensional (3D) transperineal mapping biopsy, which are invasive and expensive procedures, factors which limit their long-term use \[[@b47-medscimonit-26-e920252]\].

Anterior prostate cancer representing 20% of cases, are difficult to biopsy using the standard 12-core TRUS approach, and demand a different strategy. Because targeted prostate biopsy seems to be a method of choice, the choices are between cognitive fusion \[[@b32-medscimonit-26-e920252]\] or MRI/TRUS, using automated fusion as well as MRI-guided fusion \[[@b48-medscimonit-26-e920252]\]. Anterior prostate cancers are the most often missed or misclassified tumors. Anterior prostate cancer diagnosed with a 12-core TRUS biopsy require fewer cores than non-guided biopsies \[[@b49-medscimonit-26-e920252]\]. A comparison of the median biopsy core length between targeted systematic biopsy or non-targeted biopsy in anterior cancer cases was 8 mm compared with 1 mm (p\<0.001) \[[@b45-medscimonit-26-e920252]\]. This consideration is important, as inaccuracies in tumor volume assessment and assessment of tumor grade have an impact on prognosis and choice of treatment \[[@b45-medscimonit-26-e920252]\].

Missed anterior cancers are the most common reclassified lesions as they have fewer cores that contain neoplastic tissue and a shorter core length than for posterior cancers \[[@b49-medscimonit-26-e920252]\]. The percentage of the patients enrolled in active surveillance protocols based on a negative prior 12-core TRUS biopsy who had cancer of the anterior portion of the gland indicated as a suspicious lesion on MRI performed before biopsy and diagnosed with a targeted biopsy was high, at up to 89% \[[@b30-medscimonit-26-e920252]\]. These findings support the value of baseline multiparametric MRI.

Perspectives and Future Studies
===============================

In men who are considered to be candidates for active surveillance for prostate cancer, the baseline multiparametric MRI may reduce the number of men under active surveillance and who have an overdiagnosis of insignificant cancers \[[@b50-medscimonit-26-e920252],[@b51-medscimonit-26-e920252]\]. The accuracy of the detection of prostate cancer using a strategy of biopsy of significant lesions in men with increased PSA levels is greater than for serial biopsy (p\<0.001) \[[@b50-medscimonit-26-e920252],[@b51-medscimonit-26-e920252]\]. Targeted prostate biopsy identifies 16% more Gleason grade 4 and 5 prostate cancers. A high negative predictive value of multiparametric MRI may reduce the indications to rebiopsy. Therefore, there is a use for multiparametric MRI before inclusion in an active surveillance program followed by a targeted prostate biopsy to reduce the detection of insignificant prostate cancer and reduce the number of men undergoing active surveillance.

As previously discussed, there is a correlation between the apparent diffusion coefficient values and the Gleason score, and both may be considered as prognostic and predictive biomarkers for prostate cancer \[[@b50-medscimonit-26-e920252],[@b51-medscimonit-26-e920252]\]. Also, PSA kinetics could be used to predict radiological progression, with a cut-off of PSA velocity of 0.75 ng/ml/year to define which patients would benefit from subsequent multiparametric MRI \[[@b52-medscimonit-26-e920252]\]. Therefore, multiparametric MRI can be of use for monitoring men under active surveillance, reducing the number of repeat prostate sampling, and change therapeutic management.

Recently, diverse applications of machine learning focusing on imaging of prostate cancer have been described \[[@b53-medscimonit-26-e920252]\]. The proposed solutions based on various algorithms may aid the main problems regarding segmentation of the prostate gland, and assessment of lesion aggressiveness to distinguish between indolent and clinically significant cancers, enrollment into active surveillance, detection and diagnosis, and identification of tumor invasion. Future developments of machine learning algorithms may also be used to identify transition zone and peripheral zone tumors, the use of PI-RADS, reproducibility of image interpretation, the differentiation of malignancy from benign conditions, such as benign prostatic hyperplasia and prostatitis, as well as local tumor staging.

Quantitative characterization of disease patterns defined as features extracted computationally from radiographic images supports the PI-RADS assessment of multiparametric MRI of the prostate gland and supports the future possibility of substitution of multiparametric MRI with biparametric MRI \[[@b54-medscimonit-26-e920252]\]. However, multiparametric MRI is not performed in every patient with a clinical suspicion for prostate cancer \[[@b55-medscimonit-26-e920252]\]. Biparametric MRI could increase the accessibility of prostate MRI with comparable accuracy of radiologic interpretation while reducing healthcare costs.

Conclusions
===========

Multiparametric MRI of the prostate gland has been established as an imaging method of value in patients that require targeted prostate biopsy as it can identify higher grades and volume of prostate cancers than systematic 12-core prostate biopsy. Patients who are considered to be candidates for active surveillance for prostate cancer would benefit from multiparametric MRI as it enables better initial diagnosis and reduces the need for repeat biopsies. Multiparametric MRI is a valuable tool for monitoring patients who are already under active surveillance, resulting in a reduction in the need for repeat biopsies. Evidence-based clinical guidelines suggest that MRI will probably become the new triage test for men with suspicion of prostate cancer. Further large-scale prospective controlled studies are required to define the precise role of multiparametric MRI and biparametric MRI in active surveillance for prostate cancer.
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![Magnetic resonance imaging (MRI) in a patient with prostate cancer. (**A--E**) Images of the prostate gland show a lesion located in the anterior aspect of the prostate gland that infiltrates the anterior fibromuscular stroma (AFMS). The tumor is isointense on T1-weighted (T1W) MRI with no signs of hemorrhage following trans-rectal biopsy. The tumor is hypointense on T2-weighted (T2W) MRI, hyperintense on diffusion-weighted imaging (DWI), and hypointense on the apparent diffusion coefficient (ADC) mapping. The ADC value is 0.66×10^--3^ mm^2^/s. The MRI features are in keeping prostate cancer.](medscimonit-26-e920252-g001){#f1-medscimonit-26-e920252}

![Follow-up magnetic resonance imaging (MRI) in a patient with prostate cancer. (**A--E**) Images of the prostate gland show a lesion located in the anterior aspect of the prostate gland that infiltrates the anterior fibromuscular stroma (AFMS). The tumor is isointense on T1-weighted (T1W) MRI, hypointense on T2-weighted (T2W) MRI, hyperintense on diffusion-weighted imaging (DWI), and hypointense on the apparent diffusion coefficient (ADC) mapping. The ADC value is 0.53×10^--3^ mm^2^/s. The MRI features are in keeping prostate cancer. The reduced ADC value, when compared with the previous MRI, indicates that the tumor has become more aggressive.](medscimonit-26-e920252-g002){#f2-medscimonit-26-e920252}

###### 

Comparison of active surveillance and watchful waiting for prostate cancer.

                    Active surveillance                                                                  Watchful waiting
  ----------------- ------------------------------------------------------------------------------------ -----------------------------------------
  Treatment         Curative                                                                             Palliative
  Markers           Digital rectal examination (DRE), prostate-specific antigen (PSA), prostate biopsy   Not defined
  Follow-up         Schedule-based                                                                       Patient-dependant
  Life expectancy   \>10 years                                                                           \<10 years
  Tumor stage       Only low-risk patients                                                               Patients at all stages
  Aim               To reduce the side-effects of treatment witout compromising the survival rate        To reduce the side-effects of treatment

###### 

Current active surveillance protocols for prostate cancer.

  Institution   Clinical stage   Gleason score (GS)   Number of positive biopsy cores   Single core involvement (%)   PSA (ng/ml)   PSA-density (PSAD)
  ------------- ---------------- -------------------- --------------------------------- ----------------------------- ------------- --------------------
  JH            T1c              ≤6                   ≤2                                \<50                          --            ≤0.15
  MSKCC         T1c--T2a         ≤6                   ≤3                                ≤50                           \<10          --
  UCSF          T1c--T2          ≤6                   ≤33% (at least 6)                 ≤50                           \<10          --
  PRIAS         T1c--T2          ≤6                   ≤2                                --                            \<10          ≤0.2
  UM            T1c--T2          ≤6                   ≤2                                ≤20                           \<15          --

JH -- Johns Hopkins; MSKCC -- Memorial Sloan Kettering Cancer Center; UCSF -- University of California San Francisco; PRIAS -- Prostate Cancer Research International Active Surveillance; UM -- University of Michigan.

###### 

Characteristics of the magnetic resonance imaging (MRI) sequences.

  MRI sequences                        Imaging characteristics
  ------------------------------------ -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  T2-weighted imaging                  Allows differentiation of prostatic zones, localization of probable neoplastic lesion, identification of extra-prostatic disease
  Diffusion-weighted imaging (DWI)     Reveals regions of restricted water diffusion as hyperintense (bright) on DWI, and hypointense (dark) on apparent diffusion coefficient (ADC) maps that point out probable neoplastic lesions
  Dynamic contrast enhancement (DCE)   Focal contrast enhancement, faster than in surrounding tissues that may indicate the malignant nature of the lesion
  T1-weighted imaging                  Allows the assessment of post-biopsy hemorrhagic changes
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